There are numerous reports in the literature of feline intraocular neoplasms. Metastatic and secondary (hematopoietic tissue origin) tumors are described most commonly, and lymphosarcoma is most regularly mentioned. 8 Primary intraocular neoplasms in cats are rare, with melanoma of the anterior uvea representing the most common type. 7 Intraocular sarcomas other than melanomas are rare; osteosarcoma, 6,10 chondrosarcoma, 8 fibrosarcoma, l and poorly differentiated spindle cell sarcomal 1,4 have been described. Chronic uveitis or previous ocular trauma years before usually precede the sarcomas. 1,4 Most of the sarcomas had diffuse involvement of the eye with effacement of much of the normal architecture. All had various degrees of scleral invasion, with occasional extension into the orbit. Vascular invasion or metastasis occurred in some of the cases. These sarcomas were not described ultrastructurally. In this report, we present histologic and ultrastructural descriptions of an intraocular sarcoma in a cat.
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A 13-year-old castrated male domestic short hair cat was in apparent good health except for a 4-year history of intermittent uveitis and glaucoma of the right eye. The eye was treated with medications for uveitis and glaucoma, including intraocular injections of gentamicin. A recent examination of the eye revealed a mass in the posterior and vitreous chambers that protruded into the anterior chamber. The globe was enucleated and submitted for histologic examination.
Gross examination of the formalin-fixed eyeball revealed a firm, tan, multilobulated 2.1-x 1.5cm intraocular neoplasm in the vitreous and posterior and anterior chambers. The tumor appeared to arise in the nasal and inferior portions of the eye, incorporating the iris, ciliary body, and retina. Detached portions of retina floated free in the vitreous chamber. Horizontal sections of the eye were cut to ensure inclusion of the mass in the plane of section. Six-micrometer sections of the eye were stained with hematoxylin and eosin (HE) and phosphotungstic acid hematoxylin (PTAH). Additional sections were examined by an avidin-biotin complex (ABC) peroxidase technique for actin and myoglobin. A piece of the ocular mass was prepared for transmission electron microscopy.
Histologically, the neoplasm invaded the cornea, iris, ciliary body, and sclera. Clumps of neoplastic cells were observed in emissary veins. Examination of the HE-and PTAHstained tissue sections revealed pleomorphic cells arranged Received for publication October 31, 1992. in a solid growth pattern. Cellular cohesion was interrupted in areas of tumor necrosis and edema. There was perithelial survival of neoplastic cells in areas of necrosis. In the mass, there were scattered foci of inflammation, consisting of plasma cells, lymphocytes, and macrophages containing granular brown pigment. Many neoplastic cells were fusiform to straplike and occasionally formed poorly defined fascicles (Fig.  1) , and other tumor cells were more oval to polygonal and formed solid sheets. The large vesicular nuclei were oval to spindle shaped with multiple basophilic randomly placed nucleoli of various sizes. Strap cells sometimes had multiple nuclei in tandem and contained abundant eosinophilic and sometimes fibrillar cytoplasm (Fig. 2 ). Polygonal cells had abundant cytoplasm, large nuclei, and occasional cytoplasmic extensions. All tumor cells had ill-defined cytoplasmic borders, except in edematous regions. Some cells contained focal perinuclear brightly eosinophilic cytoplasm. Cytoplasmic cross-striation of tumor cells was not observed. Tumor tissue processed with the ABC peroxidase technique gave a positive reaction for actin and a negative reaction for myoglobin.
Pleomorphic tumor cells with large nuclei that often followed the cellular contour were seen in transmission electron micrographs. The chromatin pattern was fine, with clumping of heterochromatin at the nuclear envelope, and nucleoli were prominent. The nuclear surface was often undulated, with occasional deeper infoldings. The cytoplasm contained lipid droplets, abundant polyribosomes, and occasional frag- ments of rough endoplasmic reticulum (RER), but the Golgi complex was not prominent. There were abundant cytoplasmic intermediate filaments that were 50-60 Å, in diameter. Filaments were usually in loose linear to wavy aggregates scattered randomly throughout the cytoplasm. The size and appearance of these structures were consistent with those of actin filaments. Large cohesive aggregates of 90-100-Å-diameter microfilaments (size consistent with vimentin) containing trapped mitochondria were also in cells, often in a paranuclear location. Those aggregates had a characteristic whorled cowlick or thumbprint pattern (Fig. 3a, 3b) . Opposing cell membrane junctions were of the adherens type, with dense plaques similar to but not identical to desmosomes. Cytoplasmic filaments converged on the dense plaques, but the junctions lacked the intermediate extracellular line of true desmosomes. Scattered collagen fibers were present extracellularly.
Some of the histologic features suggested rhabdomyosarcoma (strap cells and spider cells), but cross-striations were not observed in tumor cells and the immunoperoxidase test for myoglobin gave negative results. Ultrastructurally, the neoplasm had atypical desmosomes and an abundance of cytoplasmic intermediate filaments, features that occur in a variety of sarcomas, such as fibrosarcomas and leiomyomasarcomas 9 and 2 soft tissue sarcomas of humans, epithelioid sarcoma and rhabdoid tumors. 3, 5 Cellular pleomorphism is often marked in fibrosarcoma, but ultrastructurally it differs from the tumor in this report by having abundant RER and cytoplasmic intermediate filaments that do not form focal aggregates. 9 Leiomyoma-sarcoma tumors contain actin filaments, and the cells have basement membranes. 9 Epithelioid sarcoma (ES) and rhabdoid tumors (RT) belong to a group of soft tissue neoplasms with mesenchymal and subtle epithelial differentiation. Both neoplasms have an abundance of cytoplasmic intermediate filaments, primitive desmosomal cell junctions, and variable expression of epithelial and mesenchymal cell antigens. Both tumors may arise in primitive mesenchymal cells, with a potential for multidirectional differentiation. 3 Epithelioid sarcoma and RT are biologically aggressive, frequently metastasize, and usually kill the host. A variety of primary tumor sites have been described for ES and RT, but neither of the tumors has been reported in an eye.
Epithelioid sarcoma is a very pleomorphic neoplasm in which lymphocyte-like stem cells, ganglion-like cells, epithelioid myogenous cells, and spindle cell variants have been described. 3 The tumors are commonly confused with rhab-domyosarcomas. 3 The neoplasm here described had cells that closely resembled the epithelioid, myogenous, and spindle variant cell types. Vimentin is a predominant intermediate filament in ES, but a dense whorling pattern is not observed. Actin expression is variable. Rhabdoid tumors have whorled cytoplasmic inclusions of vimentin 5 that closely resemble the inclusions seen in the cat tumor. The cells of RT typically form noncohesive sheets, and they lack the cellular pleomorphism of our neoplasm. In 1 study of 26 RTs, all tumors were actin negative. 5 The neoplasm in this report is a feline ocular sarcoma with histologic, ultrastructural, and immunohistochemical features common to both ES and RT. The feline tumor may also arise in primitive mesenchymal tissue. The role that trauma/uveitis plays in the genesis of the tumor is not clear. The release of cytokines in the inflamed eye could act as progression factors to stimulate the proliferation of a previously initiated malignant mesenchymal cell type. Tissue was not available for further immunohistochemical studies, so an investigation of epithelial cell antigen expression similarities to ES and RT could not be performed. The cat was euthanized because of weight loss, respiratory difficulty, and radiographic evidence of metastatic lung disease. Unfortunately, the cat was unavailable for necropsy to further investigate the biological behavior of the neoplasm. microscopic examination of the tumor tissue. J Vet Diagn Invest 6:116-118 (1994) 
Mammary nodular hyperplasia in a cow
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A 13-year-old Holstein cow that tested positive for tuberculosis was submitted for necropsy and incineration. At necropsy, the principal pathologic findings were confined to the udder. The udder was slightly firmer than normal. The cut surface was amber brown to tan and had many raised nodules of various sizes (from 0.5 to 4.0 cm in diameter) scattered in every quarter of the udder (Fig. 1) . The color of these nodules was lighter than that of the surrounding tissues. Small vesiculate structures were visible in the nodules. In addition, a large cystic area, 8 x 7 x 5 cm, was seen near the teat canal in the right front quarter of the udder.
Microscopically, these nodules were circumscribed but not encapsulated and compressed the surrounding tissues (Fig.   2 ). They were composed of active mammary alveoli and their associated ducts. The alveoli varied in size, and many of them were cystic. Most alveoli were lined by vacuolated low columnar epithelium with basally located nuclei (Fig. 3) . In other areas, the alveolar lining cells were medium columnar with basophilic cytoplasm and centrally located nuclei. In still another area, the alveoli were lined by cuboidal epithelium with flat nuclei. The lumina of the alveoli were full of secretion, and the stroma was scant. The ducts were proportionally excessive and lined by tightly packed elongated epithelial cells. The arrangement of the ducts and alveoli was disorderly. In a few sections, the ducts outnumbered the alveoli. Based on the macroscopic and microscopic findings, the lesion was termed nodular hyperplasia of the mammary gland.
From the Livestock Disease Diagnostic Center, University of Ken-The mammary tissues outside the nodules were quiescent tucky, Lexington, KY 40511. (Fig. 2) . The alveoli were attenuated with little lumen or Received for publication January 27, 1993. completely obliterated and were lined by epithelial cells with
